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MORPLCLOCY OF INDIUUOLIITSIS OUL TTALANTHERAN VACCINAT
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vn Mareh 1906. Tramslacion pesiogued by S$p/7 Charles T.
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The cim of the present 1lavestis udy of the moropho-
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logical rewctions, developing in experimental aniuals foliowing vac-
cinaticn with the STI-1 and 34-F) (American) strains. Tic expoeriments
were set up on 42 rabbits and 82 guinca pigs. Twelve rabbits and 13

pigs surved as a control.

The rabboits were given tue vaccine strains in c
160 million spores. Tuc period of dservation was Ircm 24 Lours up to
2 montns. The pigs were injected with these 2 strains in coses of 20
million spores. The uxperimental animals were sacrificed (decapitation)
in 1, 2, 7, 14, 30, 45, 60, 90, 120, 150, 180, 210 days afier admin-
istration of the vaccine.

Histoliogical investizaticns were made on the Iymph nouwss, spleen,
oone marrow, internal organs and tissuce from tie site of wvaiinistration
of the vaccine. Tragments were fixed in acetoune In the cold, sealed in
parafiin-celloidin, and microscopic sections (5 micrens t...c&)
stained with hematozylin, azan, by the p.abh method for v, for glycogen,
and in addition to this cardiac muscle was stoined by tihe Selye method.

Upon autopsy of rabbits on the 2ud duy alter vaccination, cdema was
detected at the site of administration. I arpLy
expressed following inoculation with ti.c 354- strain (dostributed
throughout the subcutaneous tissue of the | in SOl Casus Lhcye was
hemorrhaging and the formation of abscesses). o the spileen there was
hyperplasia of the follicles, and in a number of cases the liver was
flaccid.

was ¢sDued laily sh
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Juring tue uistotolical
loving the administracion of

inifection oun the rabbits we
tissue, d¢ilatation of the a¢uod vesscls
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cells were noz found. B
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mation were incseased and reanained sharply vxnressed up to e L

day. During tuese perious il CelIUliy COmPOs._.l0a + an_od ond wuring
staining Zor RNA Lt was possidble to oxpose a nuibur ol walule ahe
immature p.asmatic cells (figure 1).

v

Starting with the l&éth day the formaticn ol granulation ¢ u
began at the site of administration ol the vaccine. Dy the Z4cth dey
the inflammactory changes abated, but as before a large quantity of
pyroninopnilic celis were detected. By the 45ti day pathological
changes were absent and following stainin pl
cclls appeared. When the 34-F, vaccine s i
expressed local changes werce noted (s:rong codema by the 4th ddy
sharply expressed inflammatory changes with necrosis of the nuscle
fibers of the subcutaneous Lissue) with the forma;Luﬁ of abscesse
the appearance of pyrorninophilic cells in the Ifivst days following
ministration.

r
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Ia the histological investigation of the regionel lwiph noce 24
nours after inoculation with strains being studied, we detected hyper-
plasia of tive ocmbryonic ccuters of the secondary nodules, sc.ue dilata-
tion of the sinuses, swelling of the endoihelium, and prolileration of
rhe reticular cells. In many of thesc, figures oi mitosis were dis-
ringuished and there wos a small number of plasmoblasts. ALl tne changes
increased by the l4th day, and then gradually abated, but on :ne 60th

(end of observation) a considerable number of cells of a plasmatic
nature were stili revealed.

Following the administration of the STI-1l vaccine str-in, anaiogous
changes appearvd in the axillary lymph node {remote) somewhat later -
from tne 14:n to the 24th days. By the end of the cbservations, that
is, 2 montns, the condition of the lymph node had normalized. Fol-
lowing the administration of the 34-F_ vaccine the described changes
were more temporary - ncrmalization of the lymph noue set in by the l4th
day.

In the spleen, following the administration of poth vaccine strains,
we cetected similar microscepicchianges, developing by the 4th day
after inoculation of the vaccine and expressed in a minor plethora,
dilatation of the sinuses, hyperplasia in the reproduction centers of
tne follicles and increase in the number of plasmoblasts both in the
center of the follicles and in the pulp of the spleen. DPicturces of
mitosis were apparent in the reticular cells. A macrophaga. reaction
appeared. 1he most expressed changes were observed on the 2wth day.
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Were Geiecied up 10 fue vhu 0L Lne Csla_urion {2 moachsy.
Clear immunomorphvuld ical chumyes were Jdoeve. sed (4 2.0 .ungs.
They wWore eXpressud Lo plosmatization 0f tue oo, oid foi.loles, des-
guamation o cihe alveolocytes ana focal pr. .lirswcion of hie celliular

clements in the interalveolar scpta with tue woocarance of s.Lasmatic
cells in toen (fig
<
b

These synptoms reachud maXimum inteasity
on tae l4ti day a

3).
ter administravion of the vuaccine.

In zie liver of the test roboits Ircm tae 1st dhrough the 1ach
Cays &lter administration of the vaccire straia
pletaora, dilatation of the ilymph fissures

We 0Dsurved a minor

'] e~
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giycogen in tne hepatic celils,

s
and a large guaniacy of

Cranges in the parictal and valvular endocardium were limited to
swelling of its endothelial layer, monor mucoid edema of the neart
valves, an¢ insigaificant cellular proiiferation. In the cardiac
muscle, whnun stained according to Selye, there was exposed a various
dogree ol Juchsinopnilic degeneration of the Iibers (iigurc 4), and

small cellular infiltrates, which included individual plasmatic cells.
These changus were most expressed 2 weeks after administraticn of the
vaccine and by the end of the investigatioa had abated (2 wmcanths).

In the X i
strain, we cetec
convoluted tubu

ration ol tic 3&4-F

st
of the epitnelium o

2
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During the autopsy of cthe vacel obsurved the
same picture as in the raovbits. Duri GWVestida-
t.on of tisrue from the site where the vaccine strains were adminiszcred,
ang also the spleen, lymph nodes and bone marrow we cetecied ¢hanges
ana.1ogous to tuose descriobed in tne radvits, ovut Jiifering in he
perlous of appearance and disappearance.  Taus, in the regloaol lymph
node, spleen and bone marrow tue symptoms oi plasmatization, mifosis and

ne macTooh 1 ed for tae course of 5 nortie

?
¢ oexpressed in tac bone narrow.

It was establisned by statistical Lo that dhe welghit of the
splecen in the experimental animals rcevcied a razimen oo the lith day
after vaccination, then the curve of tucivr velght was mainlainee at

approximately the same level up to the 50th duy and grudually lowered,
coming close to the initial value in the S5th monti. (figure 5).

“
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In t.is manner, for tue course o 7 monchs we followed the dinamics
of the innunogencesis process in rabbits and guianvae pigs, Lumunizes with
ntiirax vaccine. ALl the lymphoid organs were involved [ the pro-
cess ol inmunogunesis, but in the vemote lymnn .
changes were expressed conside
This confurms fully with cata
(1935) snowed the orimary accoun

node and s»lcen
. r

lymph nocce. Gurvich and Shurnaeddve (ovd RTCREAN STOCeSS

of antibody production may be laaioed, L o, sionail

lymph node is included following the administrotion of soludble antigen,
or it is cistributed thirougaout Lae entire Lyiluatlc systenm rfollowing

iznmunization with corpusculuar antigen. An oll emulsion, used during

vaccination against anthrax for the purpose of deposition of the soluble

antigen, imparts to it certain propertics of the corpuscular antigen .
which stimulate the iavolvement of the remote lymph nodes and spleen

in the process. There are reports in the litersture (Gavrilov, 1929)

on the particular role of the spilcen during vaccination agalinst antihrax.
It has becn established experiment:lly that a splenectomy disrupts the
immune condition of rabbits which have been vaccinated against anthrax,
wnile foilowing the administration of other antigens a splenectomy does
not inhibit the production of autibodies (Myerson et al., 1957).

Proliiferation processes, detected in the interalveolar septa of
the lungs, nad a similarity with morphological changes during interstitial
pneumonia. Following vaccination they represent the nonspecific famuno-
morphoLiogical reaction of the lungs.

Crampton and Haurowitz (1952) detected injected sntigen at a maxi-
mum concentration in proteins from the lung of rabbits. Dased on the
data of Rapoport, cellular proliferates in the lungs were subsequently
resorbed, leaving behind small sectors of fibrous swelling.

Following the immunization of guinea pigs with antirax vaccine,
it was revealed that the process of immunogenesis, followed over a period
of 7 wmonths, began with the lst day at the site of adwministrationa ard
continued up to 5 wonaths in the regional lympu node, spleen and bone
marrow. ..ccording to the literature (Vershilova, 1950; Korobkova, 5
1956; Yegoshin, 1960; Altareva et al., 1958; Vereaninova et al., 1958; !
Borodko and Samsonovich, 1961), following vaccination with live mono-
and polyvaccines immunity was preserved up to & year.

Minor changes, revealed by us in the heart, liver and kidneys, are
fully coniormable, since the vaccinal process (s the reaction of the

organism to the introduction of an atteauated infection, and though it

* The Greater Medical “~cyclopedia, vol II, p 303. '
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1. Toring a olscolo [zal rv sl ooy ol swoerie
mental animais, VuCoiloien Wild Loe 04 =2 o0 Lh= Lo, i w

wiuich are characteristic for anthrux were nol revew.cd. Lisignificant
changeas, Cotecied in the liver, heart and (Lincys vl vaccianwtued animals,
represenicd a reaction to tne introduccion ef the antigen.

2. lLhen ravoits and guinea pigs received

o

vaccine sirains, changes developed at the site of injection, the lymoh

nodes, spl.ecen, bone marrow and lungs. These chan made 1t possibie
o

to juuge the nature of the vaccinal procus

a

L. During the macro- and micresconic investigatlon ol tissue
from the sites wiere the STI-1 ana 5a4-Y vaccine straiaos were odminis-
tercd, it was establishied that the latter caused a ;‘,axf cantly sctronger
i

a i
n intensive leuxocytic in

IR
e
local reaction, beins expressed in a
sses and necrosis of the nuscle

tion up to the formation of absce
oi the subcutaneous tissue.

4. Tollowing the vaccinations with both straias, the orocess of
immunogenesis began with the ist day (at the site of adminiostration) and

was preserved over a period of 5 wmontins.
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Figure 1, Plasmatization of celiular inl
of the 34-F_ vaccinc on the Lith day foilowing vuccioation,

5tained with hematoxylinecosin, Magnification oGIX.
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Figure 2, I!r-perplasia of bone marrow on tic 2ud day foilowin: vaccination

with the 34«0 strain,
taincd with nematoxyline-cosin, Magnilicailon o000,
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Figure 5, Dynamics of spleen weight for guinca pigs (1) and rabbits (2),
vaccinated against anthrax,
a - relative weight of spleen (in grams per 1 kg of animal weig h‘t);
b - days,
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